Anemia and chronic renal failure: the possible role of the oxidative state of glutathione.
The authors have investigated the oxidative state of glutathione in red blood cells (RBC) and plasma from patients affected by chronic renal failure (CRF) and from age-matched healthy subjects. RBC-reduced glutathione (GSH) levels were significantly lower in CRF patients than in healthy subjects. Oxidized glutathione (GSSG) levels in plasma from CRF patients were higher than in plasma from controls. GSSG levels in RBC were similar in both groups. No differences were noted in GSH plasma levels between patients and controls. The GSSG/GSH ratios in RBC were similar in the two groups; on the contrary, the GSSG/GSH ratio in plasma was significantly higher in CRF patients. High levels of GSSG in plasma could exert two important effects on RBC: (1) inhibition of glucose-6-phosphate dehydrogenase activity, with a consequent alteration of the glutathione system; (2) GSSG easily reacts with hemoglobin to produce hemoglobin-glutathione mixed disulfides, with a consequent protein aggregation and precipitation. In vitro experiments have shown that RBC from CRF patients easily lyse when incubated with their same plasma, but not when incubated in saline buffer. Our results seem to demonstrate that plasma from CRF patients contains various oxidants which could affect the integrity of the glutathione system in RBC. This alteration could play a role in the pathogenesis of anemia in uremic patients.